There is a huge gap between demand and supply of finance for energy transitions, and the financial and economic crisis have had a negative impact in the already meagre funds for transforming the energy system towards renewable sources. In this paper we explore whether crowdfunding for renewable energy, as a novel sociotechnical practice developed in a niche, has the potential to break through and transform both the energy and the financial regimes, utilising the Multi-Level Perspective theory. We empirically investigate crowdfunding platforms linked to renewable electricity projects in the Netherlands. The main conclusion is that the volume of crowdfunding today is low, but the dynamic of these projects holds potential. There is limited indication of learning processes until now, as well as limited support from regime actors, pointing at a low level of niche stabilization and break-through potential, which may however be related to the early stage of development of crowdfunding in the Netherlands. On the other hand, the heterogeneity of crowdfunders is very promising.
Introduction
Sustainability transitions, large scale changes in socio-technical systems for the provision of needs such as energy, food and healthcare, have been advocated the last decades as solutions to environmental and socio-political challenges: energy security, resource scarcity, and climate change (Geels and Schot, 2010) . The nature of these transitions is such that large investments would be necessary, even if the level of this transition is confined within one nation state (Jacobsson and Jacobsson, 2012) . Since the financial crisis of 2009, both governmental funding as well as bank investments decreased, with a resulting gap between supply and demand of financial resources for renewable energy projects in different national settings (Creutzig et al., 2014; Eleftheriadis and Anagnostopoulou, 2015; Geels, 2013; Luthra et al., 2015; Suzuki, 2014; Yildiz, 2014) . At the same time, especially in the energy market, new business models have emerged to fill in this gap, even though at smaller scales. Business models can be defined as 'the content, structure, and governance of transactions designed so as to create value through the exploitation of business opportunities' (Zott and Amit, 2010) (p. 219) , and they are a means to market new technologies like renewables (Chesbrough, 2002; Zott et al., 2011) Many of these models are based on the direct participation of the energy user in energy production: for instance citizens owning shares in solar PV installations (Huijben and Verbong, 2013) . More recently, some of these models are based on crowdfunding, defined as "the collective effort by people who network and pool their money together, usually via the internet, in order to invest in and support efforts initiated by other people or organizations" (Ordanini et al., 2011) . Crowdfunding is not new -it builds upon previous models, such as cooperatives, or microfinancing; but the recent use of social media has given a tremendous boost to crowdfunding and enabled new forms (Harrison, 2013) . Different forms of crowdfunding exist, including donation, lending and reward systems where investors are rewarded with a token.
Our starting point in this paper is that crowdfunding as a business model for renewable energy projects might not only financially shape energy transitions, by, for instance, tapping into financial resources of users, at a time of scarce bank loans after the global financial crisis (Tomczak and Brem, 2013) , but can also increase societal support for renewable energy as users and citizens become more actively engaged in energy systems.
This can potentially translate in political support. As such, crowdfunding can shape positive feedback loops between technological, market, social and political dimensions of energy system transformation.
Indeed, the growth rates of crowdfunding have been impressive (Tomczak and Brem, 2013) . Even though systematic figures are scarce, there is an estimated $2,7 billion raised worldwide, in different types of platforms, with $1,6 billion in North America, $945 million in Europe, and 110 million in the rest of the world 1 . In 2014, €12,5 billion was crowdfunded worldwide, with €7,3 billion in North America, €2,5 billion in Europe, and €2,6 billion in Asia 2 .
The Netherlands offers an interesting case of crowdfunding in many respects. The
Netherlands ranks 4 th in the world in number of CF platforms (2012 data) 3 . Structural conditions are very favourable: internet access is among the highest in the world, and there is a very successful online payment system called iDEAL 4 . Indicatively, €63 million euros were crowdfunded in the Netherlands in 2014 in more than 2000 projects 5 . This represents 3.75 euro per resident, somewhat lower than the United Kingdom, but above average in continental Europe (less than 1 euro per citizen) 6 .
The Netherlands is also an interesting case from the point of view of renewable energy transition. While it has been among the pioneer countries in the discourse around sustainability transitions (Markard et al., 2012) , the actual practice in terms of renewable energy is lagging behind other countries, as a result of low levels of governmental support and turbulent public policies (Huijben and Verbong, 2013; Verbong et al., 2008) . In 2013, the share of renewables to the total use of electricity was 10%, including hydro, wind, solar, biomass and biogas 7 . Recently, the number of projects where citizens joined forces and, through different forms of collective action, together enabled PV and wind implementation has seen substantial growth rates (Doci et al., 2015; Huijben and Verbong, 2013) . This suggests that in the Netherlands there is great need for new business models for renewable energy such as crowdfunding, and the country has favourable facilitating conditions in place.
Our paper explores crowdfunding for renewable energy projects in the Netherlands as a novel socio-technical practice developing in a niche, with the aim to evaluate its potential to upscale and transform the energy and financial regimes. Our main research question therefore is:
"To what extent can we see evidence of crowdfunding for renewable energy projects having stabilised as a niche and having the potential to break through the energy and financial regimes?"
Literature review

Novel socio-technical practices
We position our paper in the sustainability transitions literature, and in particular in relation to one of the field's key frameworks -the Multi-Level Perspective (MLP). The multi-level perspective explains long-term transformations as interactions between sociotechnical regimes, broader landscape developments and innovative niches (Geels, 2002) .
Socio-technical regimes are the incumbent path-dependent structures such as institutions, networks and infrastructures that stabilise the provision of human needs. A radical transformation of these regimes is needed for achieving sustainable development. Such a sustainability transition comes about as the result of broader 'landscape' trends and events that provide a dynamic context for regimes, and experimentation by heterogeneous actor networks developing socio-technical alternatives in protective spaces called niches (Schot and Geels, 2008 for instance the suggestion that new business models are being developed in niches (Boons et al., 2013; Huijben and Verbong, 2013; Jolly et al., 2012) .
With the recent increasing interest in the literature about business models, there have been several taxonomies of business models, most of which rest in slightly different definitions of the term. A comprehensive and systematic study identified eight different archetypes of sustainable business models, depending on the main type of business model innovation (technological, social and organisational) (Bocken et al., 2014) . Interestingly, crowdfunding is mentioned there as an example of a business model based on organisational innovation, which can help develop and scale up sustainability solutions. Even though this typology is useful for studying broader changes in businesses, such as corporate social responsibility, and for emphasising the innovation aspect in different archetypes, it is too generic for categorising business models for renewable energy specifically, which our paper explores. Therefore we turn to, and utilise an existing categorisation, based on PV market developments, and show how we can categorise other literature in this taxonomy. We realise that there are country-specific models, but these three broader categories hold true for these country-related specificities.
In a study on PV market developments in the Netherlands three main types of business models were identified: a. customer owned, b. third party and c. community shares (Huijben and Verbong, 2013 and own it individually. This model has also been identified as a microgeneration plug and play model in the UK context (Sauter and Watson, 2007) , with a relatively small role for the company providing the system to the customer in a one stop shop. A similar turnkey business model was also identified for residential and commercial application of PV business models in Europe and the US (Schoettl and Lehmann-Ortega, 2011) . In the Netherlands, a lot of customer owned PV systems were bought in local or national collective buying initiatives where households or farmers joined forces in buying PV systems for individual use, claiming a discount with suppliers and making it very easy for customers to join the initiative (Huijben and Verbong, 2013) .
The third party model is one in which the PV system is financed by a different party than the one using the electricity produced, removing thus the high initial investment barrier and attracting new customer segments such as those with tight budgets (Drury et al., 2012) . Huijben and Verbong (2013) found different types of investors in the Netherlands including banks, companies, housing corporations, governmental agencies and, interestingly, also traditional energy suppliers. Within the US context this model has been described as third party ownership (Drury et al., 2012) and as a leasing model (Rai and Sigrin, 2013) , while it has also been dubbed as company control model with a relatively small role for the consumer of electricity who is only providing the site of the microgeneration system (Sauter and Watson, 2007) .
Finally, community shares business models, in which investors buy shares in communal local projects, are interesting for those without suitable conditions (e.g. rental house for solar PV placement) or with less money available for investment (Asmus, 2008 ), but such projects tend to have a highly local character. These community shares model have also been described for the German context as business models for investment in renewables with active citizen participation (Yildiz, 2014) and civic corporate solar systems (Dewald and Truffer, 2011) . In many countries they have been also described as renewable energy cooperatives or communities (Doci et al., 2015) . Within the US context, the model has been identified as community solar or solar shares (Asmus, 2008) . Finally, in the US context, the model has been identified as share-based model, with further distinction into two different types (Hess, 2013) .
These business models co-evolve with the broader socio-economic and regulatory environment. For instance the government may introduce regulations that affect profit opportunities for entrepreneurs, who in turn may follow new strategies (Provance et al., 2011) . At the same time, success of a business model and lobbying of its proponents may actively shape regulation (Doci et al., 2015) .
In this paper we view crowdfunding for renewable energy as a new business model, a novel socio-technical practice developed in a niche, with the potential to upscale and transform both the energy and the financial regimes. The socio-economic environment and the regulatory environment are putting pressure on the existing variety of business models, selecting thus at each moment in time some business models and actively (re-)shaping others (Huijben and Verbong, 2013 (Jolly et al., 2012) . Crowdfunding for renewable energy can be a disruptive innovation for both the energy and the financial regimes, but the extent to which this can materialize depends on a number of different factors discussed below (section 2.3).
Crowdfunding as business model
Building on the upscaling potential of some of its predecessors, crowdfunding similarly can lower the barriers of initial investment. In crowdfunding, the expectation is that a large dispersed audience (the crowd) provide small amounts of money, which accumulates in an investment large enough to finance a specific project (Lehner, 2013) . We here use the definition of crowdfunding as the collective effort by people who network and pool their money together, via the internet, to finance projects initiated by other people or organizations (Ordanini et al., 2011) . Moreover, it provides a relatively simple investment procedure and enables those previously excluded to be involved in PV and wind projects. Crowdfunding is not new, but the advent and use of social media have given a tremendous boost to crowdfunding (Harrison, 2013) .
In addition, crowdfunding has been given a boost by several governments around the world as a response to the financial and credit crisis starting 2009. For instance, in the USA, the government passed the Jumpstart Our Business Start-ups (JOBS) act, which legalises certain forms of equity crowdfunding (Parrino and Romeo, 2013) . This boost does not come without risks: the combination of investors who don't know much about the new business models with ventures and projects that are inherently risky suggest that crowdfunding needs to be approached with caution (Stemler, 2013) .
Crowdfunding offers several opportunities for renewable energy projects. Aside from tapping into financial resources of users, and transforming the energy consumer into energy financer and producer, crowdfunding may bring in new types of customers, for instance individuals interested in experimenting with novel online tools. In addition, crowdfunding may facilitate societal support for renewable energy, which can translate in political support.
In a study of crowdfunding for scientific projects it was found that it can encourage public involvement in the earlier stages of research and thus create long-lasting ties (Wheat et al., 2013) . Related to this, crowdfunding can provide additional legitimacy to the renewable energy projects, since, as noted by Lehner (2013) , "the selection process by the crowd is perceived as per se democratic" (p. 294).
Thus, there is empirical evidence that, in some cases, crowdfunding is not simply a "model to get funding for a business", but also about building public involvement, support and long-lasting ties (Wheat et al., 2013) , building legitimacy and exploring new communication channels with clients (Lehner, 2013) , community building (Gerber et al., 2009 ), experimenting with novel ownership structures model (Harrison, 2013) , identifying potential demand for a proposed product and creating public interest in new products in the early stages of development (Mollick, 2014) . In addition, through crowdfunding, the network of potential clients and/or funders can be expanded, both geographically (Agrawal et al., 2011) , as well as socially (Mollick, 2014) . All of these relate to the governance of transactions indicated in the business model definition in the introduction. In this respect, crowdfunding can go beyond financial resources for a project, to novel ways of governing transactions with clients, supporters and suppliers, and as such a distinct business model.
Indeed, in a recent overview of sustainable business model archetypes crowdfunding was indicated as an organizational model with the potential to radically alter existing production and consumption patterns, with the internet as an enabler (Bocken et al., 2014) .
Thus, crowdfunding renewable energy projects does not only have the direct impact of financing a project, but could also have a more indirect impact: creating a positive feedback loop of support for a renewable energy transition. This, however, has not been empirically investigated so far.
There are different crowdfunding models. Harrison (2013) mentions five distinct models:
(i) Donation: contributors gain nothing, mainly focusing on charitable projects;
(ii) Reward model: contributors are rewarded with a token in return for their funding, but no interest in the earnings, or shares.
(iii) The pre-purchase model: similar to the reward model, but provides the contributor with the product that the financed project is developing, instead of any other token.
(iv) The lending or peer-to-peer model: contributors expect return of their capital, (the principal being often interest bearing, or alternatively not).
(v) The equity model, buying shares: contributors are offered a share in the business or a share in the profit stream.
In practice there are many variations to these basic models, as we will also show in the empirical section. Lehner (2013) The heterogeneity in crowdfunding models is related to, and partly defines, motivations of contributors to crowdfunding projects. Individual motivations are important to assess the potential of such models, because they can indicate how to attract more crowdfunders, but also the limits of such models. We can expect crowdfunders in donation or reward platforms to participate because of altruistic or normative reasons, with an emphasis on the outcome of the project (Aitamurto, 2011; Mollick, 2014) or the feeling of belonging to a community (Gerber et al., 2009 ). In contrast, we expect crowdfunders in peer-to-peer or equity models to be mainly driven by financial considerations, investing their money with the expectation of gaining more in the future.
Assessing the potential of crowdfunding
Geels and Schot have introduced the following four proxies or criteria to assess whether a niche has stabilised and is ready to break through more widely:
"(a) learning processes have stabilised in a dominant design, (b) powerful actors have joined the support network, (c) price/performance improvements have improved and there are strong expectations of further improvement (e.g. learning curves) and (d) the innovation is used in market niches, which cumulatively amount to more than 5% market share" (Geels and Schot, 2007 )(p. 405). Stabilisation of learning processes refers to the extent to which there is increasingly shared understanding of ways in which the niche innovation is organised, the technical specifications of the innovation, and the sociotechnical organisation of the niche innovation. Thus these learning processes cover socio-technical issues, not only by accumulating facts or data, but also by generating second-order learning about alternative ways of valuing and supporting the niche (Smith and Raven, 2012) . Such a shared understanding can decrease uncertainties for investors, and increase public support. The last two proxies, price/performance improvements and market share, relate more to technological innovation niches, rather than new socio-technical practices, such as business models.
In addition, in a recent study of renewable energy communities as social innovations, the heterogeneity of the niches was introduced as an additional proxy for stabilisation of the niche (Doci et al., 2015) . This refers to heterogeneity in terms of variety of actors involved, technological innovations they use, as well as broader conditions they operate. This is related to the fact that the breadth of the niche actor network is important for learning to occur:
networks dominated by regime insiders hinder second-order learning and niche development (Hoogma et al., 2002) . The important role of diversity of actors and local sites has also been indicated in Danish wind energy niche building (Raven, 2012) .
We here look into heterogeneity in terms of the motivations of crowdfunders, employing the theoretical framework developed by Lindenberg and Steg (2007) , who studied environmental behaviour and coupled motivations behind such individual behaviour with goal-frames, arguing that in every situation people want to achieve a goal that combines certain types of motivations (Lindenberg and Steg, 2007) . The framework distinguishes among hedonic goal frames, when individuals want to improve the way they feel at the moment, gain goal frames, when individuals aim at increasing or protecting their resources, and normative goal-frames, when individuals behave in moral or ethical way, meeting norms expected by themselves or their community (ibid.). In every situation some goal frames are more prevalent than others, without this meaning that there is a unique goal frame guiding environmental behaviour. In communities that invested collectively in renewable energy, individuals were drawing from all three goal-frames at the same time, although one goalframing tended to be prevalent (Doci and Vasileiadou, n.d.) . Heterogeneity of motivations is important, because, as indicated elsewhere, grassroots movements, with only ideological aims in mind (normative goal-frames) have a limited capacity to grow, as they have difficulties linking to regime actors and scaling up (Seyfang et al., 2014) . Therefore, one of the elements we investigate in the empirical part is the motivations of individual crowdfunders, and especially the extent to which normative considerations are accompanied by gain and hedonic considerations.
Summing up, we look into crowdfunding as a novel business model, a sociotechnical practice developed in a niche, drawing from pre-existing business models in the energy market. There is some indication that crowdfunding can create a positive feedback loop of support, as the projects gain not only the needed financial resources, especially important in the start-up phase, but also broader social and political support, "word of mouth" buzz, and perceived legitimacy. There is considerable variety in the specific design of crowdfunding platforms, in terms of coordination of funding, the role of the funder and whether the funder can expect anything back for his/her contribution. These differences also relate to differences in the motivations of the participants in crowdfunding, whereby heterogeneity of motivations is important for scaling-up and attracting a larger pool of participants. This heterogeneity of motivations, alongside support from powerful actors and broader learning processes which contribute to stabilisation, can indicate the potential of crowdfunding to upscale.
Methodology
Drawing from previous studies (Doci et al., 2015; Geels and Schot, 2007) we study the proxies indicated in Table 1 , below. Even though these proxies have been used previously (Doci et al., 2015; Seyfang and Haxeltine, 2012; Seyfang and Longhurst, 2013) , there is no benchmarking available for any of these. Instead the assessment of these proxies is generally based on thick description (Creswell, 2009 ).
Our empirical material is based on an overview of all online crowdfunding platforms in the Netherlands: we read all publicly available information on the successfully finalised projects on these platforms (see Appendix for the list of all crowdfunding platforms we examined). First, we identified those projects that were related to renewable electricity production. Only seven platforms had relevant projects. For these selected projects, we used online documentation to identify the amount of money invested, the amount of crowdfunders, and the number of successful projects over time (proxy 1, We collected all projects that were successfully finished until April 2014, and used the publicly available websites to collect this information. 10 The proxies we use for learning relate to the fact that established networks are very powerful for sharing experiences and building new partnerships. This relates to learning through interacting, which was identified before as essential for transition processes (Kamp et al., 2004) , especially facilitated by intermediary organisations. We follow the distinction between local/individual knowledge and "global, abstract, generic knowledge that is shared within a community" (Raven and Geels, 2010) . This global knowledge is created through aggregation, formalisation and codification of experiences (Geels and Deuten, 2006 Regarding support and heterogeneity, we analyse in greater detail four platforms, which indicate the diversity of scale, support and heterogeneity (proxies 1, 3, 4): Windcentrale, Oneplanetcrowd, Greencrowd, and 1miljoenwatt. In our case study selection we were guided by increasing variation in the variables (here the proxies), which can contribute to generalisation of qualitative data analysis (Weiss, 1994; Yin, 2013) .
To identify the level of support (proxy 3), we analysed all online documentation, and the interview transcripts, about financial contribution or other type of support from different actors, and especially regime players from both financial regime, as well as the energy regime. To identify the crowdfunders' motivations (proxy 4), we collected all the online posts that (some) crowdfunders posted online for each project in our case studies, and conducted qualitative thematic analysis (Weiss, 1994) , trying to identify the three goal frames (gain, normative and hedonic) discussed in the theoretical section (Lindenberg and Steg, 2007) .
This material is presented in the Appendix.
Finally, the descriptions of the crowdfunding platforms, and the results sections of the paper were sent back to the experts for validation and additional information, as standard practice to attain validity in qualitative research (Creswell, 2009) . As a second validity strategy, we used triangulation of different data sources (online documents, online posts, and interviews).
Windcentrale is the largest crowdfunding initiative in the Netherlands with more than €14 million collected, using the equity model. Windcentrale splits existing wind turbines in 11 Interviews were conducted with initiators of the crowdfunding platforms Windcentrale, Crowdaboutnow, Greencrowd, and the crowdfunding consultancy Douw&Koren.
wind-shares of 500 KWh expected capacity each, and the individuals can, with a mouse click, buy a number of these wind-shares. The electricity actually produced by the windshares is deducted from the electricity tariff in the annual electricity bill. Windcentrale in essence creates a wind energy cooperative of crowdfunders for each windmill, but also runs the cooperative and the windmills for the life duration of the windmill. Until April, 2014, it has successfully sold wind-shares for 8 existing windmills, with 14,623 clients, and a total of 27,656,000 KWh production capacity (company data).
Oneplanetcrowd is the only reward-model platform related to broadly-defined sustainability projects. It is a "for profit" crowdfunding platform for environmentally or socially sustainable projects 12 . The platform assesses each potential project on the basis of, among other things, financial history and a business plan. The platform earns €200 per advertised project, and 7% over the final amount of money. The model is reward-based: the participants give money to the projects and, in exchange, receive a reward "in kind".
Greencrowd is a platform combining both donation as well as investment crowdfunding for solar PV (combined donation-equity model). It is is a non-for-profit foundation with an online crowdfunding platform for PV projects that started in October 2012. It analyses the projects and assigns them with a risk profile, setting standards for participation in the platform, and minimizing the risk for individual crowdfunders. Investors can decide on how long to finance and which amount they like to invest (i.e. for different interest rates), starting from €10. Participants can also indicate who receives the interest and initial deposit. Money can also be donated.
1miljoenwatt is a foundation which started to crowd fund using the equity model from
June 2013 for placing of PV panels on a local football sports stadium in the city of Groningen. In November 2014, 531 panels were sold (292k€) and the first PV panels could be installed on the roof 13 . In this project, people can buy 'solar obligations' of €550 which corresponds to one individual solar panel including maintenance. Every year people receive money from the electricity that their panels produced and which is sold to the football club.
After 23 years they also get back their initial investment. The project received a subsidy from the national government to make it profitable. Additionally, the project, like all the other cases, could exploit a tax deduction scheme for investments in renewable energy. People can register online and have to pay 10% of the total investment in advance. In this way, the foundation aims to support and include people without large budgets or suitable roofs in buying PV systems.
Results
Scale
From Table 2 we can see that the total amount of money invested or donated to renewable energy projects through crowdfunding over the last 4 years 14 is about €15.6 million, which is only a small fraction of the needed investments for the Dutch electricity system to switch to renewable sources 15 . Nevertheless we need to take into account that the platforms are quite new, for instance for Oneplanetcrowd the €375 K euros reflect about one and half year of operation. In this respect the dynamic of crowdfunding for renewable electricity, defined as change over time (Vasileiadou and Vliegenthart, 2014) , holds potential.
Windcentrale plays a unique role as it represents 92% of the amount of money on renewable energy projects the last years. The resources raised through crowdfunding, without this "outlier" in the dataset, are limited (€1,262,211).
Further, we can see from the second column, In the last two columns in Table 2 we indicate the average contribution per participant in each platform. The standard deviation suggests that for some of the platforms the average contribution varies greatly, with Greencrowd being a platform where contributions ranged from 10 euros to €6,950. In some, the financial barrier for crowdfunding through these platforms (excluding Windcentrale) is very low, which is key for the success of crowdfunding.
In order to put these amounts in context, the volume of crowdfunding for renewable electricity production represents 21.8% of the total volume of crowdfunding since 2011 (€71.5 million), which is a substantial contribution 16 . Therefore, in terms of total investments for renewable electricity, the scale of crowdfunding is minimal, whereas in terms of total crowdfunding volume in the Netherlands, the scale of crowdfunding for renewable electricity is substantial.
Comparing this typology, with the one we introduced in section 2.1 for existing renewable energy financing business models, we can see that crowdfunding builds on and expands pre-existing business models, as described in our typology in the literature review.
For instance Geldvoorelkaar facilitates peer-to-peer lending for individual ownership of solar panels, so the system remains customer-owned, yet the financing comes from a third party, and in this sense it draws from both models. Windcentrale uses elements from community shares, so investors buy shares in communal projects, the same with 1miljoenwatt, but in the case of Windcentrale the projects are not local. But these categories are rather fluid and do not always fit the platforms well: two projects in Oneplanetcrowd followed the reward model to provide financing for a customer-owned (and third-party financed) windmill, whereas a third one provided the opportunity of the equity model, for a community shares model. Part of the learning across some of these platforms takes place in a broader network of renewable energy initiatives in the Netherlands through workshops, seminars, newsletters and other events (see also Doci et al., 2014 and Huijben and Verbong, 2013) . This is especially the case for platforms such as Greencrowd and 1miljoenwatt, which focus exclusively on renewable energy projects.
Learning
In sum, there is not much evidence of learning across the platforms yet, although several networks have been established or orienting themselves towards crowdfunding. When taking into account that most platforms operate since the last 2 years only, we expect this to change over time in particular when the Crowdfunding Association starts to shape mutual exchange and learning.
Support
In its starting phase, Windcentrale has been financially supported by both Stichting Doen, a major NGO in the Netherlands, as well as Rabobank, one of the largest banks in the Netherlands. In addition, it has had support from the Association of House Owners.
Greenchoice, the largest green energy provider in the Netherlands, arranges the billing of the process. Thus there is support from financial, and housing regime actors, and one niche actor in the electricity sector.
Oneplanetcrowd started in 2012, as a partnership of several organisations: investment companies, investment consultancies, and a law firm, some of which are targeting specifically sustainability companies. Even though the partner organisations are numerous (nine in total), they are not very influential as regime actors in the energy (or financial)
regime. There is no evidence of major support from powerful actors from the energy or financing regime.
The foundation Greencrowd is supported by their partner organization Greenspread, a commercial enterprise that provides knowledge (e.g. information memoranda to investors), back office services and money that enables Greencrowd to operate. There is no evidence of major support from powerful actors from the energy or financing regime.
1miljoenwatt has received support from several actors, including the municipality of Groningen, as well as Essent, an incumbent energy supplier which interestingly also became a member of the alliance operating the business model. Thus there is some support from the electricity regime.
The role of the government in these initiatives is multiple. First, as discussed already, the government has supported the establishment of the main learning platform, the Association, and set a clear regulatory framework, through the supervising body AFM. These are facilitating conditions for crowdfunding to develop. In addition, some of these initiatives take advantage of existing subsidy schemes for renewable energy, like net metering support or tax deduction schemes 20 . However, in general governmental support for renewable energy production in the Netherlands is relatively low and highly unstable (Huijben and Verbong, 2013 ).
In conclusion, evidence suggests support by energy and financial regime actors exists in some cases (Windcentrale, 1miljoenwatt), but not in others (Oneplanetcrowd, Greencrowd). General governmental support exists, and some of the platforms also take advantage of advantageous financial regulations related to renewable energy.
Heterogeneity
To identify the crowdfunders' motivations, we looked into the reactions that some "You can meet your own electricity demands in a fun and simple way; you use at home your own 100% green electricity from your own windmill; you don't suffer any more from rising electricity prices and you almost always save money" 22 20 Net metering is the financial off-setting of Electricity taken from and provided to the grid on the energy bill. 21 In the following cases we also noticed a close reflection between the stated purpose of the platform, and the motivations contributed by the crowdfunders themselves, which suggests that these stated purposes can be used as indicators of crowdfunders' motivations. 22 https://www.windcentrale.nl/ Therefore the crowdfunders in Windcentrale are expected to be a heterogeneous set of people, with different motivations, most prominently normative, gain and to an extent, hedonic considerations behind their investment decision.
In Oneplanetcrowd we identified normative and, in fewer cases, hedonic motivations, but an absence of gain motivations, since the platform is reward-based. In one of the projects, developing a new design prototype for a small scale wind turbine, the reactions can be grouped in three broad categories: contributing to the future and the environment (i.e. "For my children", "good for the environment"); being enthusiastic about a new wind technology ("As an ex-glider I find this an exciting innovation", "Promising sustainable technology"), and being part of something bigger ("Great to be part of a brighter future").
In Greencrowd, the crowdfunders' motivations were in line with the gain and normative goal-frames discussed in the literature review. A number of participants relate to the profitability of the investment, sometimes also by comparison to low interest rates provided by the bank ('The interest rate at the bank is low and I like solar energy'). Several individuals indicated they could not make an investment on their own house and therefore decided to join one of the projects ('I wanted to invest in solar PV for months, but I rent a house where this is impossible'). The normative considerations relate to contributing to sustainability and the local economy, and being independent from traditional energy suppliers. Finally, the educational component and raising awareness is considered very important by a number of participants ('School sets a good example for students and their parents').
In 1miljoenwatt quotes from individuals were again in line with the gain and normative goal-frames, while motivations supporting the hedonic goal-frame were not identified. Again here, often the motivations are mixed ('It is always good to do something for the environment, a nice bonus is the good profit' or 'Nicer than my bank account and doing good as well!"). Motivations in line with the normative goal frame related to sustainability ('Acting sustainable and contributing to the new world'), as well as doing something for the next generations ('We like to invest in a good environment for the future of our children'). Independence from fossil fuel incumbents and freedom by self-production are also mentioned as drivers for investment ('My freedom, finally independent from fossil'), again suggesting a mix of normative and gain goal-frame.
Such reactions in some cases can also act as part of a marketing strategy, or corporate social responsibility when organisations and companies (and not individuals) fund the project. For instance, in Greencrowd, where a company invested money with the rationale '[it] fits to our company's mission'. The large majority of crowdfunders, however, in all platforms are individuals.
In conclusion, in some platforms, more than others, crowdfunders exhibit large heterogeneity of motivations, related to gain, normative and to a less extent, hedonic motivations.
The summary of the analysis can be found in Table 3 , in the following, concluding chapter. In our assessment we stay close to the evidence we have provided in the analysis.
Conclusions and discussion
This paper has reviewed crowdfunding initiatives in the Netherlands as an alternative source of finance in energy transitions. Our research question was: "To what extent can we see evidence of crowdfunding for renewable energy projects having stabilised as a niche and having the potential to break through the energy and financial regimes?" We can now draw the following conclusions (summarised in Table 3 ).
Proxy Results
Scale
Limited, but growing over time.
Learning
Limited evidence of shared understanding around novel socio-technical practice.
Very recent networking organisations, with few events, for only some of the participants. (Doci and Vasileiadou, n.d.) . Moreover, reward or donation models seem to attract a primarily green crowd. All types of crowdfunding models were found, but the investment model was dominant.
Second, we show how crowdfunding draws some elements from preexisting business models, but brings novel elements to the fore. Similar to community shares business models, crowdfunding is about uniting citizens in renewable energy projects, thereby reducing perceived risk by the end user, since an external party is organizing the project and the AFM authority is, in most cases, overseeing the platform. Crowdfunding platforms are also reducing overhead costs for the users, by providing easy access to information on the projects and investment opportunities and a very simple subscription process, also for investors that are not geographically close to the project. Finally, similar to the community shares business model crowdfunding is enabling those without suitable roofs or high investment capital to join in renewable energy projects. At the same time, we also found indication of crowdfunding being similar to third party model, whereby donation or lending was used by a third party making the investment (e.g. school). Finally, crowdfunding was also building on (and extending) the customer-owned business model, in, for instance Geldvoorelkaar, which facilitates peer-to-peer lending. Therefore the different platforms showed how crowdfunding has built on an expanded all three pre-existing business models for renewable energy.
The extent to which we can generalize our results is an issue that arises in every comparative case study using qualitative analysis. It is true that the results are valid for the Netherlands only, since this was the focus of our study. In fact the strength of qualitative analysis lies in its particularity and not in generalizability (Creswell, 2009 ). However, generalizability in qualitative analysis can be ensured by the depth of the analysis, as well as the case study selection method, and especially if the case studies were drawn to maximize variance in the variables (Weiss, 1994) ; both are elements we have utilized in this paper. In addition, the extent of corroboration with other studies provide a degree of generalizability of our results, especially in relation to the coevolution of the new business model with governmental regulations (Huijben and Verbong, 2013) , the heterogeneity of crowdfunders' motivations (Belleflamme et al., 2013; Doci and Vasileiadou, n.d.) , and the fact that the novel business model borrows from pre-existing models (Harrison, 2013) . The exploratory nature of our paper enabled us to develop, and utilize a framework which has proven useful, not only because of the depth of analytical material it generated, but also because of its theoretical embedding. This framework can be used for assessment of crowdfunding in several other national contexts, which can help us better assess the potential of crowdfunding, and even provide some benchmarking for the novel practice.
Our research suggests two important venues for future research. First, a lot of rhetoric currently around crowdfunding has the implicit assumption of "small government" and "big society", which suggest a contraction of government's roles. In all our cases, though, the success of crowdfunding depended on governmental support. In some cases (e.g.
1miljoenwatt)
this support takes the form of removing the initial investment barrier, by creating favourable economic conditions, since many such initiatives depend on expectations of stable income, or at least no financial net loss (Doci and Vasileiadou, n.d.) . In other cases, there is more general support, as the government facilitated the establishment of the crowdfunding association, and regulates crowdfunding activities in order to protect potential investors. As a result, crowdfunding platforms have to make adaptations to their business model in order to comply with these regulations. These results are in line with previous work showing that governmental market regulation and support mechanisms are continuously shaping renewable energy business models in the market (Huijben and Verbong, 2013) .
Future research could explore in more detail to what extent crowdfunding reduces, maintains or increases public policy influence in energy markets.
Second, future research could explore developments, differences and similarities in different spatial contexts in relation to broader socio-economic and political conditions. In the UK, for example, collective buying and community shares projects are growing quickly, because of favourable governmental policies. The UK´s Government has enabled community energy projects to fix a tariff and defined eligibility criteria under the 2012 Feed-in-Tariff program review. Nevertheless, support for renewable energy community projects is lagging behind, and most projects are under-resourced (Seyfang et al., 2014) . In this context, Abundance, a UK investment crowdfunding platform linking individuals and communities with renewable energy projects has raised $10 million. In the USA, on the other hand, renewable energy policy is shaped by Renewable Portfolio Standards (RPS) and tax incentives, which mostly ignore collective buying or community shares initiatives 23 .
Nevertheless, Mosaic, the leading solar crowdfunding platform in the USA, has raised $8 million. The situation in Germany is different again. There are plenty of market opportunities for financing renewable energy projects in the German market, with favourable regulations, and social support for renewable energy as indicated by hundreds of collective buying and community shares projects (not using crowdfunding) is generally large 24 . The German Feed in Tariff is designed in a way that most organizational forms, irrespective if they are private, community-owned or public, are able to benefit. Therefore, there may not be so much need for additional business models, such as crowdfunding.
Nowadays climate governance cannot be viewed or studied independently from energy governance, as the process of mainstreaming climate change in energy governance has already begun (Vasileiadou and Tuinstra, 2012) . This means that for future climate and energy governance, engaging in a debate with the financial sector on the enabling conditions to close the funding gap for renewable energy transition is important. In this debate, crowdfunding can play a role, not only for enabling additional funding mechanism, but also by facilitating and providing societal support, which can translate in political support. For climate mitigation, the role of financial institutions has been to an extent underestimated (Geels, 2013) . This discussion may lead to novel types of measures, such as measures supporting crowdfunding, for instance, by facilitating an online banking system. This would
give the opportunity to crowdfunders to participate in financing renewable energy projects, not necessarily because they are the traditional "green" crowd, but because they see an interesting investment opportunity. Creating such broader investors base is key for successful transition.
As renewable energy has grown in several countries in the last decade, the field of sustainability transitions can benefit from turning to the financial mechanisms that can facilitate the spread of renewable energy. Exploring and understanding new business models as novel socio-technical practices, utilising existing theoretical frameworks, is key in this process.
In the Let the blades go round! Now that I see everything works, I also participate in phase 2 I like to support sustainable initiatives. On top of that the rate of return is higher than on a bank account, but that is of less importance..
Typically old Dutch but so much in our times! I live in a rental, without any isolation, and still I want to contribute in this way! I am looking for impact investment and investment in solar panels for communal buildings matches this ambition 100 percent.
Old windmills that delivers green energy; beautiful Practical that you don't need to move the solar panels if you buy another apartment Trying it out.
Great initiative! Because together we can make a difference! I also want at some point solar panels in my own place. Unfortunately after my divorce I live temporarily in an apartment. This is for me a way to contribute with my own panel to a cleaner world.
Raise awareness with Dutch children and use this for helping others in need elsewhere.
Beautiful initiative!
A beautiful future for our children I support green projects anyway and I really like the educational component.
I am one of the initiators of EnergiekBaarn, I hope that many more windmills will follow. Good luck with the last 17%
Sun without trouble
Because we rent the earth from our children.
We get happy by people that put their energy in sustainable energy with pleasure! Good luck!
We already have some panels, and now some more. For the environment and our wallet.
Important for now (lower energy costs school). Important for later (environmental).
Green energy is important I want to contribute to a more sustainable world. This begins with action! I cannot put panels on my own house, but on Euroborg. Good initiative! I find it amazing to be able to contribute to this.
Beautiful initiative. Fun to invest in. more historical mills should be used in this way.
In a more independent future, it is important to have your own capacity Very nice project in the context of CSR.
Beautiful project, good luck! Together we facilitate change Nice initiative with nice artwork! Helping the windmills forward and getting something in return.
For the environment
Motivation happens when dreams start wearing their employment suits. Long live the students.
